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(Computation of Compressible Turbulent Subsonic Flow
towards a Numerical Wind Tunnel)
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ABSTRACT

The present research work is aimed to develop a numerical wind tunnel for the simulation
of compressible turbulent subsonic flow. This kind of flow is governed by the continuity equation,
the momentum equations, the energy equation, the equation of state and the turbulence model.
These governing equations are numerically solved by the finite volume method. The SIMPLE
method is employed to help satisfy the conservation law of mass. Turbulence is modelcd by the
k — & model of Launder and Sharma (1974). The boundary layer on a flat plate is chosen as a test
case for the validation of the numerical wind tunnel, In case of incompressible flow, a laminar
boundary layer is used to test the accuracy of the numerical method whereas a turbulent boundary
layer is calculated in order to evaluate the accuracy of the turbulence model. Compressible laminar
subsonic boundary layers are employed to assess the accuracy of the numerical method used for the
computation of the energy equation. Finally, the numerical wind tunnel is used to simulate the
compressible turbulent subsonic boundary layer. It has been found that the numerical wind tunne! is

capable of accurately simulating the compressible turbulent flow at subsonic speed.





